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THE COMPREHENSIVE EXAMINATION AS AN 
ENTRANCE TEST. 

By A. H. Wilson. 

A recent political essay begins : " There is one great basic fact 
that underlies all the questions that are discussed on the political 
platform at this present moment. That singular fact is that 
nothing is done in this country as it was done twenty years ago." 

The volume and intensity of the literature of the last twenty 
years on the somewhat narrow subject of entrance tests is abun- 
dant evidence that the change has been as active in the educa- 
tional as in the political world. The path of educational advance- 
ment in the college is strewn with the corpses of brand new 
entrance plans, new requirements and new tests. The college 
catalogue is to be closely scanned year after year for changes in 
these particulars, suggested by experience or proposed for trial. 
He is indeed an optimist who, in the light of history, will suppose 
that the final solution is at hand. In the nature of the case it 
may be that a final solution is impossible in the educational life 
of a nation which is itself in the process of development. The 
problem must nevertheless be attacked when it arises; nor need 
we doubt that all previous attempts to solve it have been neces- 
sary steps, either in contributing a portion of the right method, 
or in showing what was to be avoided. 

In the following discussion it should be said that I have in 
mind mainly those colleges in the East which do not admit by 
certificate. The list is not a long one; but I dare say that the 
number of colleges which regard the certificate system as an 
experiment is much larger, and all will be interested in any plan 
which promises a solution of some of the difficult problems of 
the system of entrance tests. 

Allow me to enumerate some of these disadvantages, which 
have been the theme of discussion of numerous gatherings like 
this in the last decade. 

i. By the large number of entrance examinations and the 
extensive and minute requirements which have been thought 
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necessary to safeguard the standard of the college, there has 
unquestionably arisen a restriction in the freedom of the instruc- 
tion in the school. I dare say that in mathematics this is a very 
real difficulty in spite of the recent attempts of both school and 
college to better conditions. When a teacher is to be judged by 
the percentage of his class that he passes into the college, he is 
more than human if he loses sight of the examination before 
him for any length of time; with the examination as an end in 
view for both teacher and pupil, the class-room work is likely to 
partake of the evils of the superficial methods of coaching for 
a passing mark. 

2. In the second place, the examination is not an adequate or 
a fair test, it is claimed ; certainly no one would call it a perfect 
test. It admits some who have only a superficial knowledge of 
the subject, and rejects some candidates who should be admitted. 
It is held at the end of a hard year's work, in a strange place, 
and on that famous " hot day in June." Its difficulty is a very 
variable quantity, and may, as is claimed, often run to extremes. 

Now some of these drawbacks are inherent in every system 
of examinations; and a consideration of this fact has caused 
many colleges to look to the certificate system as a solution of 
the problem. Nearly all of the reforms hitherto made have had 
for their object a relief from the difficulties just mentioned. 
They have nearly all been in the direction of an entire or partial 
dependence on the certificate system. But with this have entered 
other serious troubles ; an ideal system under the most favorable 
circumstances, the abuses and difficulties of its administration 
are only too well known. And anyway, does not a certificate 
depend largely upon an examination? Held in the school instead 
of the college, it may lose some of its objectionable features; it 
has the term grade and the master's knowledge of the boy as a 
check ; but there are certain advantages as well as disadvantages 
in having the examination set by the college, even in having it in 
strange surroundings. We shall never be able to dispense with 
the examination in some form or other ; and we greet therefore 
with enthusiasm a reform which promises the enlargement of 
the usefulness of the examination, as well as of its fairness as 
an entrance test. 

There are other evils of the present system which I believe 
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more largely influenced the movement under discussion than 
those mentioned above. 

1. 1 think that most college men have long deplored the practice 
of the preliminary examination. Its redeeming feature is the 
relief it affords the school from the great number of tests, if 
all these are to be taken at one time. In many cases it may not 
work harm; but it often does. It often happens, for example, 
that a freshman presents himself for solid geometry with his 
plane geometry safely forgotten two years in the past. It has 
also contributed to the pernicious attitude of the student in regard- 
ing the required subjects as so many obstacles to be overcome, 
to be " done," as the traveller of caricature " does " the foreign 
cathedral or museum. 

2. The practice of cramming for examination with the aid of 
a skillful tutor, who can in no sense be called a teacher, is 
universally deplored. 

3. A third evil has recently taken a prominent place in numer- 
ous confessions of both school and college men ; the absence of 
correlation of studies. Each course is an isolated phenomenon, 
not a link in a chain, not a part of a coherent whole. We have 
been repeatedly told by writers who have compared our school 
system with those of France and Germany, that much is gained 
for the foreign school in the intimate association of the branches 
of elementary mathematics. In the same text, one finds both 
algebra and geometry; plane and solid geometry are frequently 
studied simultaneously. 

4. Finally, as a necessary adjunct to our system, an appalling 
number of freshmen enter college heavily burdened with condi- 
tions, and are thus handicapped in the course at a time when they 
are most in need of all their energies for the regular work. 

What then is the nature of the remedy to be provided for this 
unfortunate state of affairs? Let us see what can be said in 
favor of the proposed comprehensive examination. 

The idea of the general or comprehensive examination is in 
the air. We shall hear others today speak of it from a more 
general point of view, and of its application in a wider field than 
this. It is by no means a new departure, as we shall learn, but 
an interesting example of a return to an old method appropriately 
modified to suit new conditions. So far as I can learn, the dis- 



0,0 THE MATHEMATICS TEACHER. 

cussion did not originate exclusively in the school, or exclusively 
in the college; but in the minds of some men in each, who are 
keenly alive to the problems of modern education, and who have 
its best interests at heart. 

Just what does the term imply ? First, in its narrowest appli- 
cation, that the subject matter of the examination shall be not 
merely the book last used, or the material covered in the last 
term or in a single course; but the entire subject as studied up 
to the time of the examination. In a somewhat wider application 
it would include a number of closely related subjects. An 
extreme instance is the examination given in our universities 
for the Doctor's degree, or by the state boards, for license to 
practice medicine or law. As to quality, the examination must 
necessarily be different from the ordinary examination ; it is not 
merely a collection of excerpts from the regular examinations ; 
not a mechanical mixture, but rather a chemical compound. The 
subjects are closely related ; the examination must exhibit this 
fact. The type of question will naturally be more general than 
in the particular examination ; it shall be not so much a test of 
memory as a test of power, a test of the ability to apply the 
knowledge acquired and to correlate similar courses. 

I do not believe there could be any thought of a correlation of 
courses in the school beyond the territory of the general subject. 
In the college, mathematics and mechanics may be combined ; or 
history, economics, and government, as is now done at Harvard; 
but college men speak of the necessity of special preceptors to 
direct the correlation process, and of a reorganization of the 
college courses. It would doubtless be disastrous to attempt any 
such movement in the school, except in a very limited form ; 
that is a question for the school men to consider. But I do not 
see why the idea should not be applied to the subject of mathe- 
matics taught in the school, and this without serious modifica- 
tion of existing arrangements. Suppose that the subjects are 
plane and solid geometry, elementary and advanced algebra. 

Let us look more closely into the character of the changes, and 
in doing so I shall take .the position of an advocate of the system. 
Grant first, for the sake of argument, that the examination can 
be successfully set; just what will be the gain? 

I should hope that a sufficient reply would be that the boy 
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would be better educated, not simply prepared to pass entrance 
tests. That at any rate corresponds to the effect that the com- 
prehensive examination is expected to bring about in the college. 
The school men who know the conditions intimately must speak 
for that; I make the following suggestions subject to correction, 
but they seem to me to be reasonable. If there is a tendency 
toward domination of the school course, if the teacher is so 
rushed for time that he can not vary his regular outlined program, 
surely it will be a relief to know that, within reasonable limits, 
a greater emphasis is to be laid on the quality of the preparation ; 
to be assured that the test is not a test of memory chiefly, but of 
power chiefly. A course proceeding at a 4-theorem speed in 
geometry is a baneful thing to every true teacher. How often 
would he not like to assign as a lesson a single interesting original 
problem (with appropriate hints), outlining its corollaries, its 
particular cases, its connections with other theorems ? There are 
a host of interesting applications which might be made, models 
constructed, historical references given; but of these there can 
now be no thought. I know of one teacher who regularly omits all 
reference to the classic method of determining ir because no. 
examiner in his senses would propose a question like that on a 
two-hour test. One of the foremost European mathematicians 
has recently written a book on differential calculus in which the 
subject is treated entirely by a study of the famous problems 
which have arisen in the course of its development. The author 
claims that the student's interest is awakened and nourished by 
the clothing of the subject in historical flesh and blood, where it 
would not be engaged by a mere statement of the abstract prob- 
lem. Who is not familiar with the teacher of the old school 
whose wide experience and genial wisdom were a liberal edu- 
cation as a by-product of any course. We can not all be that, 
but we can teach a little more intensively; we can at least let 
our experience and illustrations include the branches of mathe- 
matics which stand adjacent to the one being taught. 

Let us look now more specifically at the examination itself, 
supposing, as I have said, that it has been successfully set. 

In the first place the evil of the preliminary is avoided. At 
the moment of entering college the boy has brought up all his 
subjects, just as the rare ideal student under the present plan 
does. 
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In the second place, the number of examinations is greatly 
reduced ; there will be but one in mathematics. Harvard, which 
has incorporated this feature in its new entrance plan, requires 
only four in all. 

In the third place, the examination will be the despair of the 
tutor who relies for his success upon illegitimate methods. The 
field is too broad, the character of the questions too general, for 
successful guessing. 

In the fourth place, it follows as a corollary that when the 
examination is passed, entrance mathematics is passed, when 
the examination is failed, entrance mathematics is failed. There 
is to be no partial passing, no conditions in mathematics. This 
principle may be extended to the entire entrance test ; either the 
candidate passes free of conditions, or he fails to pass, and must 
take all of the examinations over. 

How is all this to be brought about? Certainly not without 
co-operation on both sides. The method contemplates that the 
most advanced subjects for entrance shall be taught in the last 
year of the school course. I believe this is the almost universal 
custom at present; but it requires more. It requires that these 
subjects shall be so taught that there is a constant automatic 
ireview of the elementary subject of the same kind. Now every 
teacher knows that this can be done, knows how to do it, and no 
•doubt longs to do it; but the iron-clad program capped by the 
^searching examination at the end, that admits of no elasticity. It 
iis just this kind of an examination that it is proposed to eliminate. 
ILet us say that the subject is solid geometry. Numerous simple 
theorems of plane geometry are used directly in the proofs of 
the advanced subject. For almost every topic of one there is an 
analogue in the other. Any fair student who can prove that a 
sphere can be circumscribed about any tetrahedron, can prove 
that a circle can be circumscribed about any triangle; we shall 
suppose of course that his attention has been called to the 
analogy. A conscious effort to keep the elementary subject fresh 
in the mind of the student can not fail to produce excellent 
results. The theorems of most value are those of widest appli- 
cation, as a rule; those that contribute to his further progress. 
It would be the aim of the comprehensive examination to empha- 
size in the earlier subject just such theorems. 
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It may be thought of as an examination in the advanced sub- 
ject with special designed implication of the elementary. The 
questions directly on the elementary subject would be of a gen- 
eral nature, involving the principles which receive constant 
emphasis in the progress of the course. I am trying to make it 
clear that no great merit is to be attached to the memorizing of 
proofs; that the examination is to show whether a fair ability 
to use geometrical and algebraical methods has been acquired. 
Since it is to be an examination for power rather than for 
memory, it will be largely composed of applications, problems in 
algebra and mensuration, and easy originals, with heavy empha- 
sis on the easy, in pure geometry. 

I have outlined this examination about as I have conceived it. 
It would in any case be difficult to set ; would require consider- 
able time and much thought; but the reward would be great. 
And I must insist that I think it a practicable scheme. There 
will be danger of making the examination too easy, of removing 
its teeth ; and there will be a greater danger of making it unrea- 
sonably hard. No doubt, at any rate at first, it would be well to 
include a liberal allowance of optional questions ; perhaps, too, 
to place a somewhat greater weight on the school history of the 
boy than is done at present. 

Haverford College, 
Haverford, Pa. 



